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Multichannel/Multisensor  Signal  Processing  In  Uncertain 
Environments  With  Application  To  Multitarget  Tracking 

This  research  project  is  concerned  with  two  distinct  aspects  of  analysis  and  processing  of  sig¬ 
nals  received  at  multiple  sensors  from  multiple  sources  when  the  operating  environment  is  highly 
uncertain  and  unstructured.  In  part  I,  a  general  approach  based  upon  an  independent  component 
decomposition  (ICD)  is  sought  to  be  investigated  involving  as  few  assumptions  as  possible  compared 
to  existing  literature.  The  approach  is  sought  to  be  developed  in  conjunction  with  specific,  useful 
applications  such  as  space  and  time  diversity  multiaccess/multiuser  digital  communications  and 
multitarget  tracking  using  multi-platform  multisensor  arrays.  In  part  II  focus  is  on  maneuvering 
target  tracking  using  kinematic  models. 

WORK  COMPLETED  AND  IN  PROGRESS  (“near  future”)  Progress  has  been  made  on  the 
following  major  aspects  of  the  project: 

1  TRACKING  MANEUVERING  TARGETS  USING  MULTIPLE  KINEMATIC 
MODELS:  We  have  investigated  a  new  method  (interacting  multiple  model  (IMM)  fixed-lag 
smoothing)  for  tracking  a  single  maneuvering  target,  in  a  “clean”  environment  (no  clutter). 
This  work  has  been  reported  in  [6]  and  [12].  We  have  extended  this  approach  to  tracking  a 
single  maneuvering  target  in  clutter  in  [7]  and  [16].  Application  of  this  technique  to  tracking 
multiple  maneuvering  targets  in  clutter  is  reported  in  [8] .  In  all  of  the  above  cases,  the 
proposed  approaches  yield  much  improved  performance  when  compared  to  filtering  at  the 
cost  of  a  slight  delay  (one  or  two  sampling  intervals). 

Currently  work  is  in  progress  to  exploit  smoothing  based  results  for  filtering  (i.e.  no  delay  in 
state  estimation). 

2  INDEPENDENT  COMPONENT  DECOMPOSITION  AND  ITS  APPLICATIONS: 

Here  we  have  investigated  several  approaches  for  independent  source  separation,  equalization, 
channel  estimation  and  independent  component  decomposition.  The  results  have  been  re¬ 
ported  in  refs.  [l]-[5],  [9]-[ll]  and  [13]-[15].  The  next  step  is  to  focus  exclusively  on  multiple 
sources  and  performance  analysis. 
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